Abstract. In this paper, we describe a Continuously Adaptive Mean Shift (CAMshift) algorithm with a Kalman filter. A CAMshift algorithm does not consider an object's direction vectors and velocity. In addition, sometimes, CAMshift loses the tracked object when the color of the background is similar to that of the object. However, using a Kalman filter with the CAMshift algorithm can overcome these disadvantages and reduce image error compensation.
Introduction
CAMshift is an algorithm for tracking in real time. However, it has some disadvantages. For example, it is difficult to detect when an object moves quickly and when the color of the background is similar to that of the object. In this paper, a CAMshift algorithm with a Kalman filter is proposed. Through Kalman filtering, direction and prediction coordinates can be derived.
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Related theory
In this section, CAMshift and Kalman filter theory are described.
CAMshift
The Continuously Adaptive Mean Shift (CAMshift) algorithm is based on the Meanshift algorithm [1] [2] . The Meanshift algorithm works well on static probability distributions but not on dynamic ones, as in tracking movement. (CAMshift) can be summarized by the following steps [3] . First, set the region of interest (ROI) of the probability distribution image to the entire image. Second, select an initial location of the Meanshift search window. The selected location is the target distribution to be tracked. Third, calculate a color probability distribution of the region center at the Meanshift search window. Fourth, iterate the Meanshift algorithm to find the centroid of the probability image. Store the zeroth moment (distribution area) and centroid location. Last, for the following frame, center the search window at the mean location found in Step 4, and set the window size to a function of the zeroth moment (then go to Step 3).
Kalman filter
Kalman filtering, known as linear quadratic estimation (LQE), is an algorithm that uses a series of measurements observed over time, containing noise (random variations) and other inaccuracies, and produces estimates of unknown variables that tend to be more precise than those based on a single measurement alone 4]. The algorithm uses two steps: the predict step and the correct step [4] .
Proposed method & results
We proposed system algorithm is following Fig. 1 .
Fig. 1. Proposed method
The first processing step is getting the input image. Then, the input image is converted to remove noise. Next, CAMshift with the Kalman filter is used to track the object. From the result, we can detect an object. An example is given in Fig. 2 . ) with Kalman filter. The red circle represents the tracking result. In (a), it is difficult to distinguish the object, but in (b), it is easy to distinguish the object. In this research, we know that CAMshift with Kalman help to detect objects stably. When we see the Kalman filter calculation coordinates, it presents in Table 1 .
Conclusion
In this paper, we use CAMshift with Kalman filter. When we use only CAMshift, it is difficult to detect when objects have various color. However, CAMshift with Kalman filter algorithm could detect when objects have various color. This mix could detect object stably.
